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^^1*V^ ^^1* i^^H ^^^^ 

JS. 7a 
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^}^3. ^:^] ^ 211^ ^<j-^{METHODE FOR DESIGNING MASK AND FORMING 

PANEL} 

5. 2^ ^^S^l^j-^l^l aj-i^^ q-Bl-vfl 5g^:£ 

-£ 3^ 7]^^o\] ^^7flSl jr|]^^ ^^^^ vy-Efl^ q-Ej-i^ 

£ 4^ p>>i3.^<^l 4^ ^^^^ ^Efll- M-H^-^ sgigi 

£ 5a^ ^ ^^i^-^l ^t!: ^^^a^l^^ls^ cfligai 3fl^# ul-E^-.^ igigs 

£ 5b^ £ 5a^ t^^^ ^^^*>7l n>i3 Hj-ig^ uj.B}-vfl 

5. 5c^ £ 5b^ ^}^3.% ol-g-3r>o^ IE 5a^ i:fl^^ ^^^*>^ M"^ 

i 7a ^ i 7b^ i 6a ^ :£ 6b^ f>^Sl- o]^^ cfoj:^ 37]^ ^41^^ 

«o1-^^: M-El-^ 

£ 8^ ^ Sitb «2^^SAl^^lo^ C^-OJ^V AVOIDS. ^A^^ 
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£ 9a vflx] s. 9d^ ^ ^^<^l^i S^^- A)-olZi7> 311 ^# ^'^^^ -^il* M- 

21 : 7)^ 22 : cfl^^ afl^ 

23 : ^}^3. 24 : 

25 : ^1 1 a] tiV^ 26 : ^] 2 u]:^ ^ 

27 : 

<17> ^ ^^SAl^^KLiquid Crystal Display : LCD)'^1 ^t!" ^^S., ^■^ 7]^ 

^. 

<18> ^iisl- A>S|7l- n^-Hl- XAl^^lc^l tfl^ ^z^s. trf'y^^ ^Bfls- ^f^a^VJl Si 

<^1<H1 -^^s^l-*^ e2fl<^lfe LCDdiquid Crystal Display), PDPCPlasma Display 
Panel), ELD(Electro Luminescent Display), VFDCVacuum Fluorescent Display) 
7>^1 K^] ^^]7} <=^^s\o] ^jL, o^-^^ <^2=1 SAl;g-^ls. «:-§-5lul 

<19> H ^ofl^ ^;,|| Si-^o] -f^^l-zL «]-^, p^ldtHl ^^21 ^^^jo^ ^^><^ 0]:^. 

^ a^l^^ls^ -g-ss. CRTCCathode Ray Tube)!- T:fl^l*V^>H LCD71- 7><g- 
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^o] A>-g-5lji oxo_^, i^e^ ^^^S] 3.^^Si\- ol^^o^ -g-H ojiJ^oiliE 

^<^1^ ^j-'a^ ^oM ^J-^^ ^^^^^ 9X^. 

^Hj^^o^ o.^]^,^A-\s. JL^M], nm^, tfli^^ -i- JL # 

^ 'S^VM- ^ ^^7H1 ^^^^ $Ic:|-J7 ^ ^ o^x:f. 

^1 1, ^1 2 7l:^aZ)-, ^1-7] ^1 1, ^1 2 7]:^ A>olo11 ^<y^ ^J^^i^^S. ^^^^1^. 
<23> o^7lA-1, >^7l ^1 1 7l:^(TFT 7l:&)<Hl^, <^:^ tk^ iJ-^AS. Hfl 

ISlfe ^^7H^ TflolM B^-OlJ!|-, ^7] A Tll^lS H}^4 ^ «<j-*J=-^^ ^^^^ ^^J^ 

^ Hfl'iSl^ ^^7^^ cflolBl el-olJzf, ^1-71 TflolS. El-<?13Z}. c-flolEi ej-olo] m^j-S] 

^Jiofl :;^;^4l5]c^ %y\ cflolEi S^-y^^ ^7] S^-4i ^^<^1 ^^«>^ 

<24> ZLH^ZL 2 7l:^(^5^-lt| 7l:&)<^l^, <^^# 

s>7l ^t!" -i-^ ^5^- ^-^^^ a^*>7l ^t!: R, G,.B ^t-l^^f 
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* ^^^>7l ^.^ W ^^o] ^A^SjcH 3X^. ^^a^l^^l^flAi^ 

<25> c,]$\. ^o. ^1 1 ^1 2 71^^ ^silol^i ( spacer ^:?># ^^Jl ^ 

<26> JE 1^ ^w>2^oI ^el- ^^S^l^^l^ S^ltb^^ A>Al£olcl-. 

<27> S. 1<^1 £Al*V W>Sf ^o], ^^V^ ^av^ 3r>-«7m(l) ^ 

^^7^(2)51^, ^71 ^>:^7m(l)a!l- ^^71^^(2) A>Ol ofl ^<a^ ^^j#(3)-^S ^>^j5l<>1 

<28> ^Cf ^^l^^S- ^^^^}^, *l-¥-7l^(l)^ Sh^l'^^CP)^ ^^^^1-71 <U 

^, ^ TflolE afl.a(4)4 t^]o]B\ iafl^(5)ol ^^}^}^ ^^ofl ^ ^iB] (T)7> 

<29> H^Jl '^l--^7)^(2)^ >a-7l 5l-dt:<=g^(P)^ ^^S] ^j-^S^M ^ 

<30> C^7lAi, ^J-71 M^;^l^EKT)fe ^1-7] TllojE afl ^ (4) O.S^El -l-*^ 

^^<='fl ^^^^ 7fl<^m s^i^^i >a-7i TiioiE >^ 
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<3i> ^1-7) 2l-it^^(6)^ -elf-^-^^V^I^^C indium-tin-oxide : ITO)^]- ^<^1 

<32> ^^tb W>S1- ^^^Slfe 6^^^Al^^l^ ^7] ^>-^7]^(2)3V 71^(1) AVo] 

^-fl^^f^(3)Sl Bfl^ ^^£6)1 1^5^ ^^^(3)^ ^^t}^ ^S] <y:# ^^^^ 

<33> ^^^v w>sf ^Jj^sfl^^ ^1-5:1-^ ^el^ ^7l^J-ofl ^*fl ^-S-^m 
^Hl ^o] ^^7l^ «?ltb €^ ^ ^cf. 

<35> £ 2fe ^;^iLAl:^J-^lSl 3fl^ aj-i^^ 5|^£olcf. 

<36> £ 2011 SAjtb ^o], 71:^(11)011 -^<^t!- A>ol^^ ^v- ^^^jfl^l sll^(12)-i: 

^1 

<37> c^7lA^ 5^^(12)^ ^Ela <^^(active area)(13), l-^nflMSJ^ <^^(black 

matrix area)(14), sflJB <^^(pad area)(15)-2-S n^^^^^H ^4- 
<38> ^1-7151- ^ol ^A^s]^ zl- 3)1^(12)^ TFT olell<5l 71^<H1a-^^^ ^s\o] a^^si]. jLS 

el^ZLSfliq 7l:^(ll)^Vc,fl ^A^^cl-. 
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<39> ZL ^ 2j|^(i2)s1 ^^^A> ^^JL. :i 1-^* ^^*H 'a=#'?]:# ^^a^l^ 

<40> o]o]^ ^^SL^]^^^]^ ^^tl-T^. 

<41> ^7^^ TFT <Hg^lol 7]:^ ^Sl- yj^^o] ^^^^Sjig, #e) olpjjBS ^l^o^^ 

<42> ZL^, e^aji -^^ oi-g-e>o^ ufl^i^^i-^ ^^s^^i 'a^Jt!: «oH^^ ^^id^^ "?> 

<43> ZL^JL 2^^ 7]:^ ^}o]6\] oja^^ ^<'^t}jL, ^*?^^» ^ 2^Sl 7]:^ 

<44> £ 3^ 7l^vflo11 ^^7fl2l U^-Bl-^ sg^HolJl, £ 4^ p>>, 

aL<^l 311^ ^^^-i: ^nm: M-Hf^ ^'t^iEolcf. 

<45> H 3<^lAi5f ^o], A^S. ^"Utt ^}<^]^^ 471]^ ^^4.(22)0] 7l^(21)^J-<^l 

tb ^^^^^ Si^. 

<46> o]ni] ^7] ^ 311^(22)^ £ 3<^l^-l5!f ^o], 2ll^(22) <^^ol Pl-^a.(23) ^ 

cHM-^l #-2.1^, ^;^l7]- 7]-^^l-S.S 4«1^ ii^ ^^1] 7l^(21)^^<^l 'U^^^ 

z^- ^^(22)1:^ ^^^^ ^ SIt:)-. 
<47> ni-oi:^ ^^^^|.^^ 3^11^(22) <^^o] D>:^,3(23) ^'^■ir ^<^^^ ^}^3. ^ 
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<48> tc^-e^-A-l o]^ tfl^€r>7l ^sflAl P>>;3(23)ifl<Hl cfl^^ afl^i <^^# ^iii*><^ ^Tjl* 

<49> ^7fl, ^^^^Bi, «-«^ Wlr^i ^>uflBl- OA, AV7l7l5l ^0>ofl 

^■1 -g-j£s -g-S'Hl <^a1 5i->a- >^H^S1 ofl 

<51> Stb, ^IS^f^ ^7l nfl^o)], c^ei ^ 

7l^ AVol^^o.^, Hl-o]^ n>^^ ^£ 

<52> tq-e^-A-l ^5fl o«^SA];g.^l^ ^^^^}^ ^^7^^ ^^(12)# 7l^(ll)o11 ^^^^V^ 

^4-, ^y] 71^(11)31 A\o]^6\] wi^H ^^(12)^1 ^>;^l^v^ A}o]z.7} i/i, 1/2, 1/3, 

1/4 ^«=>]1A-1^ o>°Bi ^;^17> SJU).. 

cg<^ol ^o] >^7fl SlZL o]^ JL^^^S $^>ji Hle)^ ^o.^ ol^].a^ 
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riiHl- 1 ^^^^ 2 "^^-OS. ^^*V^ ^71 n>>i3.Sl ;m 1 c^^6\] I ^ 

<57> <^7lA-l, >^7l >«fl 1 Sll^-g- P>:d;3 cg^^ a>^S)^ S^^'^^^Zj. W] 

<58> ^SV, ^V7l 1 <^<^S\- ^] 2 '^'^Sl 371^ ^Jl C^-St)] ^£ 

SI 1=1-. 

<59> SEtb, >a-7l5q- ^^^S>7l 2fl^ 7l^* 1 <^^3l). 

2 ^^^S ^^^m ^^1. ^1-71 71:^^ ^1 1 <^^<^1 1 A>o]^^ ^] 1 3fl^^ 

§>U). ol>^J- ^A^^V^ c]-;^]^ ^V7l 7]^^ 4 2 <^ ^ ^11 >Hl 2 Afol^^ 2 Sfl 

2^oi£ o]^ ^^J*>^ o]^ol^^ ^^^^ 

<60> 0^71^1. .^1-71 1, 2 sflTi^ z]-z]-o^ yflej: aj-^o] :^<^*]. jifli^o. ^^^^ ^ 
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<61> ^7] I, 2 ^"4.-^ A 3fl^^ tifl^ Hj-«J:ol OH, 1805., 90S., 2705 W 

<62> :£^V, >a-7l ^1 1, Tfl 2 sfl^^ z]- sfl^Sl tifl^ ^;§ol Bfl*J=(Rubbing) 

UV tifl«J= <Hi^ *VM-S ^ ^^'^'fl f^'^^Ml ^^^*>7li4 SE^ 

^^o] cf^Tll ^£ ^cf. 

7l 1, ^] 2 sfl^^ VA S.^, IPS 2.^, TN 2.^, STN S.S. ^<i\]^^ <^h^ ^M^^ 

2.JE.1- 311^^ ^^j^ ^ o^cf. 

<64> SEt!:, ^1 1, 2 31})^^ ^o^^ ^^^l" ^£ ^i^. 

<65> >^7l 1 J^^ci] 2 Jifl^licf 37li4 ^ 

<66> >^7l 1 3|l^a4 2 ^^^^ 3.711- ^^-^^>H «<J-^ ^V^I^V 

180£ 2705^ ^^^^ ^4. 

<67> >^1-7l ^1 1 ^1 2 Sfl^^ Cf^- S7]l- Wfl^J^ «J-^^>ol7> 

1805 S&fe 2705^ ^£ 

<68> St!-, ^7l ;H1 1, ^1 2 3^1^^ 211^ ^^^31 ^ cfl^ -H-^Sf ^^o] 

^J:^^^ ^^^^ ^5 9X^. 

<69> >^7l 1, 2 sfl^oflA-l 34)^ ^A^o^ ^ tfl^i -^^si)- ^;^l^c,l ^a>7> ^ 

^.a-gife ^l^^VJi, ^^I'^g^^ ^?J1^*V<>^ '^^'Jl:^ 

<70> BEt!:, '^71 1, 2 sfl^^ a-^s. i:!-^ ^£ ^cf. 
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f>>i3.1- <^l-g-*V'=i 71:^^011 1 S£fl^3)- 2 sfl^^ ^^^sr>^ ^/^IS. ^l^^^^^ 

<72> ol^V, ^^^4, ^JL*H ^ °>^3 ^^^1 "o^'^ ^ 1J- 

<73> £ 5a^ ^ ^^^1 ^^^a^l^^l^ cfl^^^ M-El-^fi 5|ig£olji, :£ 5b 

^ :£ 5a^ t}]^^ 3fl^^ ^^^^>7l T^l^iB. ^Tfl M-El-^ 

<74> £ 5a<^l2^. cfl^^ 3ifl^(22)^ 3)-*> Ji;^> ^ nfl Jfl^(22)ol p>>i3.(23):a.i:^- 

A}-Ol^7l- ^7l]Sl^ ^>uj-^ Pl->i3.(23)tfl«fl SVM-S] 2fl^-g- cg^^ I?]:!- ^7]- ^Tfl ^Cf. 

<75> 4efA^ 5a<^l iAltl: u]-^ ^o] , cfl^^ 3|]^(22)ol nl-^3(23) ^o]\^ 

^Bflo^ ufl £ 5b^l>H^ *>i-|-^ o>>,^(23)l- A>-8-*H 7l^>a-ofl cfl^^ 31)^(22) 

* "11, ^}^3.i23)^ ^'=>^^^^] 2fl^(22) ^ "^^(24)* ^^1*VJI, 

^1-7] tii-^ <^^(24) ^t^S] P>i^(23)^Hl ^1 1, 2 wl (25,26)^ 

<76> 0^7] 1 ti] ^iV^. '^^(25)^ 7ll5l Bfl^^flA-l 2}-^ ^njo^ ^^xifleeJ^ 

<^^^ ^sl-Jl. ^1 2 W] <=g^(26)^ ^a}nl]ES^^7j. 

^V^l^V^ "^g^* ^«H, ^^(24)^ 1, 2 w] ol-^ <§^(25,26) ol«i|o^ 
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<77> <^7lA^. ^7] tfl^^ 3fl^(22)ol?3: 30<?1^1 ol>^2l 5iB^* 

<78> oj-EfA-l £ 5asq- cfl^^ sfl^^ ^^J^M ^^^H £ Sb^if ^ 

^ T3>^ia(23)l- S. 5cS4- ^<^1. 1 ti>^ ^^(25) + ^4 '^^(24)-a: 2:^] 

<^1^ + ^1 2 ti] aV^ «^^(26)o^ ^^o.s. izflig^ 3fl^(22)^ 7] :^(i£Al s)^] 

<79> 0^71^1, av^ -^^(24)* €*>fe ij^'^t^-^S. ^ ^^^^ ^Ajc^loll 

<80> t!-^, ^1-71 S!]- ^o] 5b^ nl->^3(23)l- Al-g-tV cfl^^ i^^(22)^ ^^^^ 

(shot):4 ^Kshot)^# iEl^l 7l(stitch key)* ^l-g-^fl^i <ael-o](Al ign)* ^ 9X^. 
<8i> 0^71^1, JE 5a^]M, ^l^^tl- 31^^^ ^Eljd cg^oiji, 32-^^^ "^Hl^^l (edge) 

i^3^>^ Ir^flxjflM^^ "^g^oH, 33-^^^ 211^ '^^^^It^. 
<82> :£ 5aoi] :£A]^ vJi\^^ 3fl^(22)^ i 5b^ pV^3(23)^ ^^s:) 

"^^(SS) + l:?«DflEg^>; <^^(32)-^S. c^l^ol^ -f^^ 

<^^(32)^S. ^1 1, ^1 2 w] o}^ <=g^(25,26)ol n uj-i^l 

^1 <^^(31)<^1 <^^(24)<^1 ^cf. 

<83> ^7] ti}:^ ^^(24)^ A>^^>J7^> n}^3.9] 3.7] sfl ^ 37] ol] Xl[S]- 

«*Vfe ^^*>^fll, «^7lAi^ 22) ^V^^ ^E^ti. <:g^(31)# 2^^*H 

Pl-^^ofl^ 2-f-^^ "SljElti '^^(31)ol ^Til^cf. 
<84> ^, £ 5c^ i ^}^3.% o]^t\c^ z. 5a^ sfl^^ ^^^s>^ «o^^^ 
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<85> S. Scoll ^^]^ :^o]^ 1, 2 w] <^^(25,26) nsjjl ^^(24) 

o] ^>M-^ T^l-:diH(23)l- ol-g-sH ^1 1 «1 *^^(25)<H1 n 

^(22)^ <^^(33) + *^'^(32)# ^^^^>J1, -^7] ti>^ 

<^^(24)<^1 n^^^ cfl^^ 2fl^(22)^ ^-y-^^* ^ ^^^*V^, 
^1 2 til <^^(26)<H1 ^ll^s^m i^^^ 211^(22)^ Ir^flDflEe^^ <^^(32)* ^ 

<86> o^7lA-l >^V7] ^^DflEi^^i '^<^(32)ol ^^^m 

(33), ^^7) onE^ti. <^^(31)AS ^j^s^l-ji >a-7l 5l{Elti. 

(31)* Sir:!-. 

<87> B£^, -g- ^'^ofl sitb "^^aiAi^g-^is^ p>>^^ ^;^l<^lAi P>^3.^31 ^y;v ^^^^ 

<88> 6\% *fl^*>7l ^t!- i 6a ^ £ 6b ZLElJi i 7a ^ £ 7b<Hl iA]3r>5^cf. 

<89> 2. 3^ 6a ^ £ 6b^ ^ ^^51 4^ ^Alo^lofl ^^SAl;S-^lo^ n>>iS 

i4^\n ^g^iojji, £ 7a ^ £ £ 6a ^ £ 6b^ n>i3^ o]-g-^ c^-oj:^ 

^711- 5.^^ 4^ H-^Vfl 
<90> ^ ^^o^ ^A].^!^ tfl^^ 3ie^(22)# cf'^ftl- ^l-ol2.S^ 3ll^(27)-i-* 

7m«fl ^>yAl 71:^21 ol-g- Jr^^ *j=^Al^a 4. <}lt\. 
<9i> o]^ o^*]- 3=.^o_^ ^ pl->i^(23)oi] cf^ift^ -^f^l^^ ^T^7fl^ sfl^l: 
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<92> ol* ^*>o^ ^ ^'^^ S. 6a ^ S. 6b^l H^ltb ^>^i3(23)» 1. 

^] 2 <^^^S. ^^t}'^ ^1 1 ^^<^1^ n}]^^ 311^(22)^ ^1-^3. ^^-^ ^m}^. ^1 
2 <=§^<^1^ cfl^^^ 3ll^(22):H.nf 3||^(27)-g- <^^^ -g^^lt!-^. 

<93> -g. ^x^o. ^^.^.o^ ti>i3(23)«fl A^S- C^-^ 371^ r^\^^3L ^^^mOLS-'^^ 

ti]->iaofl A>o]^iicj- ^ ^}o]^o^ cfli^^ 3fl^(22)^ ^^1^ ^ SiH 

<94> 0^71^1, ^1 1 "=^^31- 2 ^^S. t)-^ 3.7] 1 «^^oli4 2 ^ 

^Tiq- ^£ ^4. 

<95> v}^3.(23)^ 4 1 ^^<=^1^ cfl^^ 211^(22)2] aV^S]^ ^fl^^^^^ 

«1 ^^*H tflig^ ^^(22)^ w] ti>^ <^^3l. ti].^<^^^ 

<96> n>>,3L(23)^ ^1 2 '^^•^l 5fl^(27)-g- ^^V^H ^Tj]^ ^ 

^ «o1-^ yfl^ cf^ 3fl^(27)-§- P>>ia. '^'^^ 

<97> ^ ^^^<HlAi cfl^aj Sl]^(22)ol 7)-^ ^il^ 37H1 WlBfl^H 

^(22) ^;^l5lJi P>i3(23)Sl <y<i^ ^:?>ofl cfl^^ 2fl^(22):^cf 3)-^ a>o1 
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<98> o^7]A^, ^ Alo>4^ LCD31 S.^^] ^t}c^ A>^S) ^o] 0]=^ l^e}- ^ o] 

^^^}^ ^^7^^ '^A^^ ^^^1 ^^V^Cfl 

, ^<^1 «o^^«Hl nl-Hl- ^sI-btH -Jd^^-fTi) tio]^ 

^^^^ ^ ^ ^Ml 
<ioo> ^>ia.(23)xfl^l f>^3(23)^4 ^ ^>olssl v^^^ 2D^(22)<^1 cfl 

Si 1^^(27) <^'^^ ^ 

<101> ^4 ^^l^o.^ ^^^]-^, P>^^(23)^ SL^ ^%-¥-^«^l ifl^^ sfl^(22) 

# a}^ eg ^(24)^ >a-7l <^^(24) nl->i5L(23)<^l ^1 1, 2 

<^<^(25.26)^ ^^^V*^ ^^m^. 

<102> ol^l, D>^3(23)S1 <y<^^^ ^, El-# ^V^o^l ^7] tfl^aj 3|i^(22)ti 

cf 2]-^ ^}o]^^ 4^(27) '^^i ^^TllW. 

<i03> TX^B^X] £ 6a ^ £ 6b<^lAl5il- ^o], cfl^a^ 2ll^(22) JL^tb i^l^^ ^"4 

(22)^^- ^11^(27) '^^<^1 ^An^ cVia.(23)l- <^1-§-*H H 7a 
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<104> 7a ^ ;£ 7bofl ;y.ol, 7l:^(21)ifl<^l 3^^(22)^^ 

e} "^J*^ ^^Hl cH^^ 311^(22)214 2]-^ A>ol^i- 3ll^(27)## ^^7fl 

<105> a Cl-^ *Vq-Sl 7l^(21)vfl6il AlS. r^-^- A>ol2.S] 3lfl^l-^ 7fl ^>^^ 

<106> ^>ul-o^ 71:^(21)011 ^1 1 ^H^l- ^^fe *1-M- Sfe ^£^711 

7] ;^1 1 A>olS7V ^ 7l:S-(21)^Sl <yc^cg^ofl 2 ^H^-i- 3ll^ 

(27)* ^^^t!:^-. 

<107> o]M. o]-^-s}o^ y^] 1 A>ol^o^ 211^(22)* ^^^^f-IL 'y^^'^oil 4 2 ^yo]^^ 5)]^ 

(27)-i- ^^^^AS-M) ^^l^^o.^ 71^51 3L^# ^cfl, ^cfls^Al^ ^ ojc|., 

<108> ojufl, ^l-q-o] 7l:a:(21)<^l ^iS. cf^ a.7l» 2jl^* ^^.^^ Dfl JL^^ AV 

^^^^ "S^^S-JE., ^ ^1<^>^, l^fl^«J-*J=, Hni^^c}-^, ^^M^* J13l^H 

<109> 2:, ^ ^^<^1A1 7l:^(21)^«5ll A>olS7> ^oltb 3fl^# ^^J^ ;g-0 jjfl^;^ 

<110> sll^^ H)l^ Bj-^l:ol 0°^ 180°# 7}7.]^ 311^* ^^^^V^ ^-f , Sl^sr]-^ 

(drum)ofl ^Sj-^ e1^i(rubbing)5LS- 7l:^# <U^^ iJ-^-^S. ^^e^A-l 'S"^^ ^ 
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<iii> S. 8^ ^ ^'^'^l sltb ^^S^l^^l^ cf'a=t!r ^M^l- ^^i-k ^^"S. 

<n2> £ 86\]A\, 7l:^(21)^<^l A\o]E.S. ^^^^ ^ ^(22,27)1-$: M:^^ afl^ 

* ^-§-*>^l ^31 UV Bfl^* ^^l^l-TlM-. el»ii ^1-^] ^fe 2.^ 

(mode), ^11- 1-^ VACVertical Alignment)^ 2.^1- ^-g-^^^'^ sfl^ 

<113> 0^7lAl, t!- 7]=^^ ^iBfl^oZ]. ^el^^ «fl^^ sr>^ ^ 

^ ^1^^* 7V;^1^ <^l-a-fe. 7l:a:(21)^ofl 4=^7))^ 31)^(22,27)* 

71:^(21)^01] oi^ Jifl^(22,27)<Hl ^.J-^^ 7]-:^l7ll 5)^c^l, 

o]i4| sfl^(22,27)#<^l ^j-^^^lM" 180£ «>^S|7fl ^^^^<^ ^-f*^!^ 

2l)^(22,27)#:LH] rfHTil ^>i^5|7ll ^ ^£ ^4. 

<114> ofls. s-ig o£ ^ 180S1- a^s. sfl ii(22,27)l-ol ^^3^ ^ 

4- z]-z|-o^ 21)^(22. 27)ofl ^^^s)^ ^^^c>l cf^ iJ-^o.^ ^^^^ItI] 

TFT o^eflo] 71^3} 3gEi 71^0] -^^vsio^* ul] %^^] ^ Alo>z]-* 7}^1 

71] ^Cf. 

<ii5> ois!^. :y:0. o]o^s. <y*V<^ 7l^sl #s^a^<^l all 0-5.^ «J-^(0£, 
ISOi)* 7l-;^l7ll 2)1^(22,27)1-* ^^^^>fe ^-f^ ^^^^^'^l 7}^^}Jl, zl 
(90£, 270JE ^o]^ ^^J)^ tfl-g-<^l ^ ^icf. 
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<116> vH^^A^ ^ e-K^^^ol ^-g-^^S-'i*) 51)^(22,27)51 

<117> ol7lAi, ^^2-^ ^, TN, STO, IPS, VA ^7] :^]^^\^ "E-^^^ ^ S 

<118> rc|-Bl->H, cl-^ 37l# 3^^(22,27)* ^^^^^^Hl ^-^^1 ^^t!" ^^S. 

<119> pVotoj] eVM-fe TN S.B., sVM-^ IPS i:BEl-^ 7]:^ ^^S. LCD 

^^^^ sjl^^ ^7>^*l]^l7l nfl^ojcf. 

<120> ^ ^'^<^1A^ z^- 311^(22,27)^ ^^^"S- ^41 3()^(22,27)Sl Hfl^ 

90iE, 180£, 270ie1-^ ^ ^1<^>^^ cf^Tj] ^^^tb^^^ ^^l^^V '^V 

qe^., ^ ^1<^>2]-^ ^"^^^iTll ^^^^fl<^> ^}^^, ^^^^d* % ^ 4^(22,27)^ 

<i2i> ^, #el^<?l afl^(Rubbing)^ ^^*V^ OS. 180S^ yl'S-^-^. =J-^]i^ m Bfl^o] 
M- VA ^^ja-:^ ^-8-^ ^^^^^^1 ^9 ^(22,27)^^1 71-^t}- ^J-^J^^l o. 

<122> uv «fl*j:# :^ o. ^ ^]o\A^ A>21-;^1^ ^^1^^ ^l-R-^ cf^^f 

<123> Aj.7] UY IrCrolD* ^1 -§-«!: ^fl*^ wj-i^o] o]-u|el-, UV ^^<=>fl^i M- 

-2.^ €3(lens)» -f-tfl ^^^Al^lJi ZL ^^^^Kpolarizer)^)! -f-ij-AjT^l 
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^ ^^S. 7]^<^] UV^ 3:A>^o.^>«i UV* SA> ^^d\]/.-]u]. ;5i]jLo^ y^^y} 

^^}^ ^^^^ 7^711 *m ^cj-'^^l^. 
<124> o]^ ^^^-^^^ 7]^ <=§^o] c>^B^., ^-^^o] <^^(^^t}: «ol-*J=^ ^^i"^^ 

i::]-^- «J-*J=Sl «fl*J=^ ^^^^1^ ^ ^^^A] sfl^^ wj-^^ cfeTj] ^ 

<126> tb^, VA ^^a^^V ^ A]o]:Z^- ^^H- ^fl:!^ ^ ^ o] 0>u| s)- 

<127> ^ ^^<^lAi «y^^>^ flfl^^^ ;^M171- ^;^S.^# ^-g-^O.S'Vtl Bfl 

<128> ^tiV^o.^ TN ^^S.:^^ ^^oil l-e^^"?] tifl^^ S&l^E 

(pretilt)^!-^ ^A^«}] ^71-slTa ^ ^El^Ez^-^ ic)-el- oA^go] «^^ol 

VA l-#-f(protrusion), ^^(Slit)*^! ^^^>^l(Fringe field)^ <^l-g- 

<i29> VA «-fl^2.^«llA^^ i-il7lE]ti.(negative) A>-g-*>:E.S ^^ 

«e<^lAi^ ^oj-o] ol7].s);;,l ^c^^ xifl ^^l-ol 7l#7l(slope) 
y^m^ t\7] ofl^cHl ^E(Tilt) ^i^-i: 7}^]?]] S\B.S. ^7l-^o.^ Hfl 
^ ^<»>£ s]^ ^el fi^Crubbing free mode)e1-Ji ^c^-. ^oj-o] 

^7>:^^ ^^(slit)* ^Tfl^ A-ls. £t,n^# ^^^^U] 
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<130> rcfe^-A-l ^ S]^ A\o]^7} ^7]^ Cf€- ^^7flSl 3)1^ ^ A^S. Cf^" ^ Wj- 

^ ^ Sit:!-. 

<131> ^ ^T^^ ^ 7l:^^<Hl S]% A>ol^7> :a-7m ^oltb j4|^* ^^^^ ^-f ^ 

<132> ^1S^^<H1>H cfl^l^ J13!^o> ^ ^^o^S.^ -g-^^, :a 

^-T-^ ^^^<H1 <i>-¥-^ ^:n., is ^}^3. ^}o]2l7} ^4- ■^<a*!- ^Bflo] a> 

^^S* ^o] ^^^^ ^ AjgA>^^ :^>^<^lAi -B-sltl: ^ol^l «].:e.a1 ^ cfl^l 

<i35> 5]i^i ^^o]l>^i TFT <^^o] 7]%, ^e}- ^B] 7]^ s.^ ^}xJ{-o] s.^o]xi]b. 

91^^^ ^-g-^ ^ cfl^io] ^^3:>^li?l: TFT <Hefloi 7]:^ ^ ^ej- ^b] 71:^3] z]- 

<136> . ^ ^ cfl^l^i?> ofqel- ^^AM^ ^jy. ^>^<^lAi ^Efl^ 

<137> ^eV_ 71:^-^011 S^l^ Al.ol^7l- ^Vo] ^j: 2)]^ ^ A^ A] ;gA>l- ^ Sfl ^ «V,^ 

<HUi^ ^A}. ^cfl4) o.^^ ^TflSiol :aA>7> ^j^^ ^^^^ 
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■¥-^1- ^S.S. ^^I'^^'^l r^i?J^(scanning)slT=1e^-S. <^^'?> ^^>7> 

S-J^l- 7l-;^^o> ttcf^ 

2.^7> 7]:^^<>11 ^^^S^H ^]3it}^ ^^1=1-. 

<i4o> nelji ^ 7]^^c^] ^^^slfe 2f|^#^ Ail^^iE ^TlM- -H-^l-^'='> t!-!^. Ss)- 

<141> ^ ^X^Ol] o:]^ Hj-,^ O. ^ ;^o^ P>>l30]l tfl ^ 2^ itfl ^ Jl)- ^1-7l Cj] ^ ^ 

<142> 1 Pl-i3^<^l tfl^^ Sfl^o^ tiV^ ^ til <g^^ -i/^l*]-^, 

^7l ^1 1 P>>;3Sq- 4^ 2 Pl->;3>^<^1 ^Tilt!: tfl^^ A]-o]^oj 3j) 

<i44> £. 9^d\]^^^ 3o<y^i o]^^9] xJ^\T^^ 20^(22)* Qb-^i^i^ ^<^i, ^1 1 

*^^(25) + '^^(24) + ^^^(24) + ;«fl 2 «1 <^^(26)-^S- 
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<145> c>]o]^ ^ 9b<^l>H^ 1^^^ J^^(22)* Br>u|-5l d>>i3(23)^ ^ 

^ ^l-^*:*!! '^^^ 4^(22) ^^o] ^J<^*=g^<^l 

^ 3(i^(22):e.cf AVOIDS. 3fl^(27) -i^^m^v. 

<i46> ZL^iL S. 9c^ ^o] ^:^]^ n>i^iS(23)l- <5l-§-*H 9d<Hl>H5!l- ^<^] , 7l^(21)<^l 
tJi\r^^ 5fl^(22)i!l- ^^7] tfli^a^ 311^(22)^4 ^H^l- 4^7flSl 311^(27)^ 

<147> tt^, oj^oflA^ >gx^tb ^ 1-^^ ^^t!: ^^Hl ^ ^-^^ i£^<^l tl^il^ ^^1 

0>qjl, ^ ^V^o^ 7l#^ A>^V^ ^OIM-^I 'g^tflollA^ O^E^ 7H ^ 

<148> o]^Vol]A-] ^i^^ n\9\. ^O] ^ i^t^ofl o^«V uV^a. ^Tfl ^ ^j-^^ 

<149> 2^, ^^S^l^^l S^E^ #ol7l ^ 7]:^^<81 9]^ aVo] Z:(size) 

7} ^o]^ c^^] ^=.0^ 5(l^(panel)^ ^^^f-o.^^ 7l^s^ oj-g-jL^^ ^cH^a]^ 
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I^^^J- 1] 

D>:^i3Sl /«fl 1 "^g^*^! ^1 1 v}^3. ^^-^ ^Tfl; 

>^7l n>:±ia.3l 2 <^^<^1 ^1 2 3fl^-g- ^V^a. <^^^ ^T^I^V^ ^^11- ^L^sVo^ 

^^^^ ^^^1 ^J-'^. 

I^^^J- 21 

^1 1 ^<H^-1, ^71 ^1 1 sfl^-g- ti>>;S ^^S]^ ^^^^^4 M] av^ 

<^^^s ^^^H ^^l*>fe ^1-^ ^}^^ 

3] 

l^^^^ 4] 

715^:31 ^1 1 <^^<H1 1 A>clS§. 1 3I|)^^ ^ol£ *>l4 ol^ 

71^^51 2 '^'^^l 2 ^l-o]^^ 51-^ ^] 2 211^^ arj-i^ ojA^v 

*]-^ ^^^S. sfl^ ^V^. 
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l^^^J- 51 

^1 4 %H1 91^^-], ^^7] 4 1, ^] 2 311^^ Hll^l: «J-^ol -g-^t!- sfl^^ ^^^3^1-^ 
s-^o.^ 3Jll^ 

[^^■t 61 

^1 4 ^^7] 1, 2 Sfl^^ wfl^J: «j-*j:ol 90°, 180°, 270°^<^] s>u)- 

2] ^^j^>^ ^^1^^ sfl^ wj-^. 

71 

^1 4 *j-<Hi 1, 4 2 n^d^ «fl*j=# 

^^10.5. §1-^ 
i^^*^ 81 

^1 4 «j-<Hi sx^^^, ^^7] 1, »i 2 uv Hfl^^ ^Aitb ^ 

^ ^^i-^S. ^>fe «o>^. 
[^^^«cJ- 91 

^1 4 5i<=>1^-1. ^7] ^1 1. 2 5^^^ 3lfl^^ 

^ ^^^S. 
101 

^] 4 ^o^Al, ^V7l 1, ^] 2 3)1^^ VA a = # 3)]^^ ^^^*>^ 

^^i^S. 
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l^^^J- 111 

^1 4 «oMl 9X'=>]M. ^] 1, ^1 2 afl^^ IPS 3fl^^ ^^^e>^ 

^^1^^ tij-l^. 

12] 

^] 4 %H1 $Z<>1>|, ^>7l ^1 1, 2 2fl^^ TN sfl^^ ^^^*>fe 

^^lo.^ 3)1^ «o^^. 

13] 

^1 4 *J-ofl 9X^^^, ^7] ^] 1, ^^fl 2 sfl^^ STN S.:e.# 311^^ ^^^t}^ 

^^lAS «^vi^. 

I^^^J- 14] 

^1 4 *J-<H1 ^<^A^, -^1-71 1, 2 3Jfl^^ -^^t!" ^^^1]^^* ^ifl^^ ^A^igf 
^ ^^1-^^ sfl^ 
I^^^^c)- 15] 

l^^^^ 161 

Sfl^ «o^^. 
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171 

«oHt ^1-^1 7> ISOS-el 3)1^^ ^^^^}^ ^^i^S sj)^ Hj-^. 

181 

1.1-^^ ^l-<^l7f 270J£^ 2fl^* ^^^sr)-^ 1.1-^. 
l^^^^ 191 

^1 4 >^7l 1, 2 sfl^^ sfl^ ^^^S^ ^ tfl^l -^^fi]- ^^lajo] 
201 

^1 4 ■sj-'^l >g-7l 1, 2 3r|1^6)l^-1 ^^i^ ^ tfl^l -^-^^ ^^ISJ 

^1 ^^1-71- ^^tb ^^^^ ^KS. ^]^^3L, r^x7^^*Vc^ ^1 

I^^*^ 211 

^1 4 $X^^^. ;*fl 1, 2 sfl^^ a-^^ i:^^ iq^lS. ^^^S}^ 

^s. 311^ yj-^. 

[^^^J- 221 

c1->i3.ofl ^] 1 jifliio^ aV^ ^ til «Va. cg^^ ^-^ ^;^lsr>^ ; 
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^7] :4 1 =fl^3if 2 n>^3l. ol^§>ci^ 7l:^>^ofl ^] 1 

4 ^1 2 2)]^^ ^^^^>^ <^1^<H^* ^^^s. sfl^ 

[^^^J- 231 

22 ^J-^l $Xo]^^, ^71 ^1 1, 2 Hfl*^ 'S-*^'^! cfB iJfl^^ ^ 

^ ^^i^S ^1-^ "j-'^. 
241 

22 Siol^i, ^71 1, 2 ^^^t!: ^^^^^ 

^^^^ sfl^ wj-i^. 
251 

>fl 22 $I<=HH, ^^1-71 ^til 1, 2 3])^^: «oH^°1 90S, 180:£, 270 f^'H]^"! 

o^i^ ^VM-^ ^Hl- ^^i^s. 

[^^IJ- 261 

^ 

271 

^1 26 «J-<^1 ^«>|^i, -^M ^^^£S^ VA, IPS, TN, STN #<^]^i o]}^ ^^-91 
281 

^1 22 *J-<^1 ^c>lAi, ^7] ^1 1, 2 3fli^^ ^<^^ Bfli^^ ^^^^>^ 

3:}^ 3))^ oj-i^. 
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